Notes: Ch 10 Fill-in-Blank (pg 12-15)
o

Chapter 10 Earthquakes

Earthquake - wyhen the strength of the \lWDSfZ‘!\g 43( fails and
it ° l‘\'\ en\u in response to \hu, i’% stress
- occur along o ?\oc\t Bounda ey .

stress - Xgr(,e, applied to an object

- 1 stress - squeez. the object

- %358 - QM\\'% objea: apart

- R stress - cause’ diff parts of object to move

in E,@m&\; AlrechonS , slide past other part.

strain - deformation, a change in Shg:m,and/or )]Q!uw_\@, due
Sheess . o N

to ., Xpstay or W\t
- ‘¢ deformation -—etutns to Q_Q‘%_\M, etc
w?en removed, shape changes ﬁmﬁ_{_ﬂx
- gaghh deformation - whenelastic \inn - Of fdd
a

aterial is reached, shape changes econanen
Simall extra stress = 4 change in' shape
- ﬁ%jm,- material ‘if stress increased,
rittle materials will rupture egc\ e, before any

plastic deformation, (oldoy~ = more brittle

rocks usually stronger under (EOmpmsgiob than ‘&‘_Qt\}i\b stress

Qo“creep_ - movement along existing faults that occurs 3@%
andsmﬂﬂﬁgﬁ_ (broken curbs) '

when there is no creep (friction or no fault prevents)
stress accumulatese until Yt = earthquake, then
stressed rocks, released, Sﬂwg o original dimension,
called elastic rebound.

Parts of an Earthquake ' _ '
ocus - (er—hypeeenter)-the point on a Mat which the
\ movement or Moccurs during an earthquake

the

fault-trace - the line along which the ;Q(i“!k P!QY\Q
intersects the earth’s SLA_EEQ_L)_,

fault—sbarp - the (:h\g’ formed if there is yu’ﬁ@ movement

along the fault

epicigter - the point on the earth's. Mdirectly above

Label the diagram

(5
Tensile

Stvess

Normal FaudX
Diverg iy plates
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most earthquakes occur at plate boundaries

deep-focus earthquakes (>100km deep) -
— only occur in \ where brittle, cold,
kj_(\ﬂm_p_h‘rc_, is pus%ed into pantu (other plate boundaries

would ‘only have shallow focus since brittle \
isn’t pushed down)

eismic Waves - stored up QA&% released in earthquake,
travel the focus

body waves (P and S) - travel through '\(\X'(.(\'O( of earth
surface waves (L) - travel along Sur&g&b

6«9‘(1;’) waves - mwnlwaves like sound in air), travel
_J‘&ﬂ&((o«\a g X ae A+ aa 3 waves)

w}“ waves - S\Wl waves (side-to-side sliding motion of
m

aterial), travel sloutr, go through id> only

—_— )
used to determine epicenter - P waves arrive M to
seismograph

é_eﬁ%— instrument used to detect 8QQM W(L‘i{"\/‘ﬂ\ caused
. by P a waves

\’(N&J\ ’k\/M_between P and S waves is a

' travelled (see graph in Fig 10.8)
e ey anod e P-loavey
Need 3 seismograp stations at different places to pinpoint
an earthquake exactly (actually need more)

Surface waves - cause ground surface "ripples" like in
water, cause most earthquake
Rayleigh waves - cause géw' ground motions / "

Love waves - cause \\oritonial Shear motion &‘\

Magnitude - amount of&m&% or \lwf“\'\\gglmotion,
usually reported by Ri¢hter Magnitude scale, ad;.usbmt
A~ frqn_epleenter or oawount Q,M.rm Skd

Richter Scale - logarithmic measure of m&gh\‘hﬂs&

i.e. magnitude 5 is |OX ground movemehnt as magnitude 4
magnitude 5 1s \gOX ground movement as magnitude 3
etc

- for every increase in magnitude, energy released goes

up by 30 times.

- No upper limit, max recorded wase8)94m_Japan-and

Ecuader.

~
0..S Unile A 960

the difference in
funcﬁon of the
Yra

Page - 2

Internal Proc + Struc Page 2



P and S Seismic Wave Travel Time Graph
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Modified Mercalli Scale

Rating | -+ . Description
I Barely felt.
1I Felt by a few sensitive people, some suspended objects may swing.
1 Slightly felt indoors as though a large truck were passing.
v Felt indoors by many people, most suspended objects swing, windows and dishes rattle, standing
autos rock,
A% Felt by almost everyone, sleeping people are awakened, dishes and windows break.
VI Felt by everyone, some are frightened and run outside, some have trouble walking, some chimneys
break, some furniture moves, slight damage.
Considerable damage in poorly-built structures, felt by people driving, most are frightened and run
VII .
oulside.
VIII Slight damage to well-built structures, poorly-built structures are heavily damaged, walls, chimneys,
monuments fall.
X Underground pipes break, foundations of buildings are damaged and buildings shift off foundations,
considerable damage to well-built structures.
X Few structures survive, most foundations destroyed, water moved out of banks of rivers and lakes,
avalanches and rockslides, railroads are bent.
X1 Few structures remain standing, total panic, large cracks in the ground.
XT11 Total destruction, objects thrown into the air, the land appears to be liquid and is visibly rolling
like waves.
Data Page 2 Geology 12 Resource Exam A
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Inten i - a measure of the earthquake’s GEQQQZXS on &M&gﬂﬁﬁ
and
- same magnitude earthquake can give Hngﬁﬁd intensity
depending on local geologic conditions, quality of
structures, distance from epicenter, the observer’s
description -

Modified Mercalli Scale - most widely applied [&k!§§ {j

scale

Hazards . .

1) Ground M and Mm along the fault
Solutions

~ build city elspwlrt
- put 5&4“(_ in pipelines crossing faults
design earthquake Igjlﬁimggl buildings

0b0+55 (difficult - no data of waves in major quake

¢b an’t reproduce in lab)

built on §ok\d_ Al rather than deep soil
consid teristics of quakes in region
§§g[ éi - weaker than principal tremor,

any of these follow original quake
- 1&@50«& - if building can only last 25 sec

of quake and it lasts 250 sec . . .
(can’t tear down all the old buildings though!!)

t

\Y‘
eo( "70,{\

2) Secondary hazard -
- - fuel lines and power lines, spark = fire
- water mains break, can’t douse flames
Solution

- put many \J Q\VQ) so can shut off affected area
3) Landslides - \\\ areas '
- quakes may tridger und ﬁgh slope to slide
Solution

- don’t build there

4) ‘qmﬂ‘\{w\
-Ywet soll shaken by quake, soil particles jarred

apart, water seeps between, looses strength, becomes like
quicksand, buildings topple or sink
Solution

- keep soil (drainage)
- avoid the aréa (Richmond) //////’“\kg;\\‘—/
5) gsurqunxs - selsmic sea waves \jz;;;;z\

- sudden \\oltwerk  of sea floor may set

- in mid-ocean is just

- breakers when reach shore >15m easy and up to

- travel up to 1000km/hr
- Ccan warn people ¢ enough away

\\\\\:f%§§§§%§§éfz::j
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Barthquake Control?

o e B
(1ocked?g U

- AMA

3m3r\34

spots on active fault zones that are quiet

- ge\e.d\way to Wault

in fault zones mayw help’ movement

and OON\V\D u gd

- fluid injection? don’t know enough yet, too dangerous

Earthquake Prediction
- save \\\jeS , not
- based on
rock properties tha
i.e. ground surface

P wave velocitie
electrical resistivity ()\C

- things that happen or

change, prior to an earthquake

: AnGrase in radon concentration in wells

changes in water

anomalous \

\ or
then Cise
( then égﬁ{t&)t
in wells
-behaviour

- in general, length of time over which precursor

ihenomenon occurs is related to quake size:

- not all quakes show 4\ pattern of precursor

~ some great successes, some failures in prediction
- quake forecast - less precise prediction

- would people listen anyway?!

Important Facts about our <
Planet Earth and the Universe

PLANET Earth is 4,600,000,000 years old, has all 94 natural chemical elements,
and supported life for about 3 to 4 billion years. Modern Man is only 10,000 years
old. Today the estimated world population is 5.5 billion and growning at a rate of
84 million people per year. In addition, there are billions of plant and animal life
forms inhabiting our planet. Physically. Planet Earth is an oblate spheroid. Polar
diameter is 7,900 miles, equalorial diameter 7,926 miles, circumference at the
equator is 24,901 miles, 24,860 at the meridian. The suiiace area is approximately
196,937,400 square miles. The period of a rotation sidereal day is 23 hours 56
minutes 4.0996 seconds. The mass of the Earth is 658,560 trilfion tons and volume
is approximately 259,875,300,000 cubic miles. Area covered by water is
139,670,000 sq. miles or 71% of the surface. Fresh water is only 3% of the total
water on the planet, with 81,200,000 sq. miles or 29% of land above water. Forests
and rangelands cover 84% of the planet's surface.

Earth, the 3rd planet of nine from our Sun, has one moon whose mean distance
from Earth is 238,855 miles center to center. The Earth and the moon travel an
average 66,620 MPH (miles per hour) on an elliptical orbit of 584,017,800 miles
around the Sun. Distance from Sun at perihelion 91.402,00 miles and aphelion of
94,510,000 Our solar system travels around the center of the Milky Way galaxy
once every 225,000,000 years at a speed of 481,000 MPH. The Milky Way Galaxy
10,000 light years* thick (1 light year is 5.878,499.814,000 miles long) und
100,000 light years wide travelling anywhere from 500,000 MPH 1o 1.1 million
MPH in the direction of the constellation Virgo.

There exists 10,000 million other galaxies in the universe. The age of the

. universe is now estimated at 8 10 18 billion years. So far life and intelligent life is
junique to our planet Earth, but the search continues to seek life on other Worlds.
*Light years equal distance light travels in 1 Earth year (365 days)
at 186,000 miles per second.

- 219 -- good examples of earthquakes -- READ!

+Pur planet Earth being part of our larger solar system originated from a turbulent
cloud of dust, gas and asteroids surrounding our sun. The cloud settled over a
period of 700 million years placing the planets into the calm orbits they now
occupy. Our planet then began to harden, This is believed to have occurred
approximately 4.5 billion years ago. Planet Earth is considered 1o be in its
mid-life. The natural destruction of the Earth will occur in 4 to 5 billion years
when the sun will have burned all its own hydrogen fuel causing it to expand and
inci all the surrounding planets.

The Earth's atmosphere is approximately 18,000 miles wide, Our weather is
restricted to the first 5-10 miles. Most or 99% of the atmosphere is condensed
into the first 50 miles.

There are approximately 2,200 thunderstorms at any given moment on the
Eurth, and lightning is over 5 times the temperature of the surface of the sun, or
30,000 degrees Centigrade.

There are 1.7 million plant and animal species on the Earth that are
catalogued and known to exist. On the other side, there are believed to be 5 to
35 million the we do not even know uboul. The land surface on Earth is only
29.2% of the total surface of the Earth or 57,514,000 square miles. i
The Earth's History is subdivided as follows: Precambrian - began 4-5 billion to
600 million years ago. Paleozoic -600 million 10 200 million years ago.
Mesozoic - 200 to 60 million years ago. Cenozoic - 6 million years to the
present, (last ice age, 10 million years ago).

A few ways 1o protect our fragile planet for the luture:
Plant trees! A fast growing tree can recycle 48 pounds of carbon dioxide each
year. Buy energy efficient appliances. Recycle as much as possible, including
newspapers, aluminum, glass, and other materials. Make sure your house is well
insulated, this saves energy. Educate your family and friends. Support |
environmental conservation organizations that are fighting to save our planet.
Write to your government explaining your support of environmental legislation
and action,
Hugg-A-Planet, and "Peace On Earth, Our Earth in One Piece®
are registered trademarks of XTC Products, Inc., All rights reserved. Copyright 1995
Image ©1995, Earth Imoging/Living Eorth™, Satellite Dota Courtesy of NOAA
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